INTRODUCTION
Historically, Nosema apis was thought to be the only species to infect Apis mellifera, but recent reports showed that Nosema ceranae is a second microsporidium capable of infecting A. mellifera (Higes et al. 2006; Huang et al. 2007) . While N. ceranae was first described in 1996 in Apis cerana (Fries et al. 1996) and initially believed to be restricted to the natural host range of A. cerana (Fries 1997) , N. ceranae has been found everywhere beekeeping is practiced. N. ceranae has been present in the USA since 1995 ) and the earliest published report of A. mellifera samples containing N. ceranae dates back to 1990 in samples from Uruguay (Invernizzi et al. 2009 ). N. ceranae has also been found in other Apis spp. such as Apis florea and Apis dorsata colonies in Northern Thailand, but no N. apis was detected (Chaimanee et al. 2010; Suwannapong et al. 2011) . Samples from the Solomon Islands revealed that Apis koschevnikovi were infected with N. ceranae, but only in areas where A. cerana had been sympatric and no N. apis was detected (Botías et al. 2012) .
N. ceranae has also been found in species outside of the genus Apis. Three species of bumble bee collected from [2005] [2006] [2007] [2008] in South America have been found to be naturally infected with N. ceranae: Bombus atratus, Bombus morio, and Bombus bellicosus, but not infected with N. apis or Nosema bombi (Plischuk et al. 2009 ). Interestingly, in B. atratus, Nosema spores were detected in a drone and a queen, and also in queens of B. morio (Plischuk et al. 2009 ).
Findings of N. ceranae in species other than A. mellifera and A. cerana and in Bombus spp. lead to the interesting question of how widespread N. ceranae infections are and whether N. ceranae is less host specific and more capable of adapting to other species (Chaimanee et al. 2010) . Previous research compared the intergenic spacer region (IGS) of N. ceranae isolates from A. mellifera and A. cerana and found that there were minimal differences suggesting that there is no transmission barrier between the two species (Huang et al. 2008 ). Initially, it was thought that N. ceranae jumped hosts prior to 2003, but an exact time has been difficult to determine based on limited sample numbers prior to 2003 (Klee et al. 2007) . N. ceranae infections from A. cerana could cross-infect other species of honey bees as they visit similar flower species, thus facilitating fecal-oral transmission (Suwannapong et al. 2011) . Export of pollen from Asia to other parts of the world could be a potential route of transmission as pollen can contain infective N. ceranae spores (Higes et al. 2008) . It has been speculated that N. ceranae may have originally jumped from A. cerana to A. mellifera from robbing colonies as the two bee species exhibit different behavior and nectar sources (Huang et al. 2008) .
Determining when N. ceranae expanded its host range is difficult as analysis of older samples is limited because of the lack of preserved samples. In this study, we purchased preserved, well cataloged bee samples from a reputable insect supply company. The samples had been preserved in ethanol and detailed notes were taken regarding their collection date and location. Here, we report N. ceranae infections in samples dating from the 1960s in multiple Apis spp. 
MATERIALS AND METHODS

Honey bee samples
Genomic DNA extraction and real-time PCR
DNA was extracted from individual honey bee abdomens using a Bender buffer lysis and a proteinase K incubation, followed by a phenol/ chloroform extraction and isopropanol precipitation as previously described (Traver and Fell 2011) . Following the first centrifugation in the phenol/chloroform DNA extraction, the organic phase was solubilized with 95 % ethanol so that a spore count could be performed for each bee (Mulholland et al. 2012 ). This modification was performed so that the genomic data for each bee could be compared to the spore count data of the same individual. qPCR was performed on individual honey bee abdomens as previously described (Traver and Fell 2011) . For A. florea samples, DNA was extracted using a QIAGEN DNeasy kit (Valencia, CA) because of the small tissue size.
Spore counting
The number of spores contained in a sample of each lysate was determined through counts on a Bright-line hemocytometer (Hausser Scientific, Horsham, PA) as previously described (Cantwell 1970 ).
Statistics
A Wilcoxon signed rank test in JMP 11 (Cary, NC) was used to determine significant differences (α=0.05) in N. ceranae and N. apis levels between bees of the same species.
RESULTS
Apis mellifera workers from 1975 were co-infected with both N. apis and N. ceranae (Table I ). The percent infected for both species was high: 80 % for N. ceranae and 73 % for N. apis (Table I ), but N. apis levels were significantly higher than N. ceranae (S=147.5, N=30, P<0.01; Table I ). Of the 30 bees examined, 70 % were co-infected with N. ceranae average copy number of 2×10 4 ±5×10 3 and 5.62×0 6 ±1.37×10 6 for N. apis, and 10 % only had N. ceranae infections with an average copy number of 358±109, while 20 % were not infected with either species. Africanized A. mellifera from 1994 had very low levels of N. ceranae and a relatively low incidence, and no N. apis was detected. A. mellifera white-eyed drones from 1984 were found infected with N. ceranae, but normal drones from the prior year were not infected with either species. A. dorsata and A. cerana were both infected with N. ceranae with 13 and 60 % (Table I) , respectively. A. cerana samples had significantly higher levels of N. ceranae compared to N. apis (S=−27.5, N=15, P<0.01). A. florea was not positive for either species. Spores were only found in A. mellifera samples. The counts were 12,500±7,683; 833 ± 833; and 485,000 ± 165,144 for white-eyed drones, Africanized workers, and workers, respectively.
DISCUSSION/CONCLUSIONS
Tracking when N. ceranae switched hosts and entered the USA is important to understand host range expansion. Here, we report the earliest known infections of Apis spp. with N. ceranae. N. ceranae was present in A. cerana and A. dorsata species dating back to 1968, while no N. apis was detected. In the USA, drones from 1984 and workers from 1975 were found infected. 
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